The authors estimated the number of clinically recognized pregnancies that occurred annually from 1981 to 1991 in the United States by type of outcome and by race. Estimates of the numbers of livebirths, induced abortions, ectopic pregnancies, and fetal deaths were obtained by using data from the Centers for Disease Control and Prevention in Atlanta, Georgia. The number of spontaneous abortions was estimated by using previously published, age-specific rates. More than 67 million pregnancies occurred during the study period. Overall, 62.5% of these pregnancies resulted in livebirths, 21.9% in legal induced abortions, 13.8% in spontaneous abortions, 1.3% in ectopic pregnancies, and 0.5% in fetal deaths. These data can be used to provide denominators for the calculation of a variety of pregnancy outcome-specific rates. Am J Epidemiol 1999;149:1025-9. abortion; epidemiologic methods; ethnic groups; fetal death; pregnancy
No surveillance or vital registration system today captures the full spectrum of pregnancy outcomes in the United States, that is, livebirths, stillbirths, spontaneous abortions, induced abortions, and ectopic pregnancies (1) . While the numbers of livebirths, fetal losses, and induced abortions have been estimated by using vital records and interview surveys (2), these estimates have not differentiated between early (spontaneous abortion) and late (stillbirth) fetal deaths, and none has included ectopic pregnancies. The present study estimated the annual number of clinically recognized pregnancies that occurred among US residents in 1981-1991, including the numbers of spontaneous abortions and ectopic pregnancies. These estimates should prove useful as denominators for calculating rates of pregnancy outcomes and pregnancy morbidity or mortality based on all pregnancies rather than on self-reported pregnancies or livebirths, as is commonly done.
MATERIALS AND METHODS
Considered clinically recognized were those pregnancies that continued after the expected date of onset of the menstrual period and were characterized by amenorrhea and positive conventional pregnancy tests (3) . National sources provided data on four pregnancy outcomes-livebirth, fetal death, ectopic pregnancy, and induced abortion-by the race and age of the woman. The number of livebirths was obtained from the natality data tapes of the Centers for Disease Control and Prevention's (CDC; Atlanta, Georgia) National Center for Health Statistics (NCHS) in Hyattsville, Maryland (4) . NCHS defines a livebirth as a complete expulsion or extraction from its mother of a product of conception, regardless of the duration of pregnancy, that shows evidence of life (5) . We used the maternal race variable from the birth certificate to define the woman's race. From 1981 to 1989, if the woman's race was not specified on the birth certificate, NCHS assigned the race of the child to the mother. Since 1989, if the woman's race is not specified on the birth certificate, NCHS has assigned the race of the child's father to the woman; if information on the father's race is also missing, the woman is assigned the known race of the mother from the preceding birth record (6) .
Data on fetal deaths were obtained from NCHS's fetal mortality data tapes (7) . NCHS defines a fetal death as a spontaneous death at a gestation of 20 weeks or more or a weight of 350 g or more (8). However, some states report fetal deaths beginning at gestational ages of less than 20 weeks. For a fetal death at an unknown gestational age, NCHS assumes gestational age to be 20 weeks or more in those states reporting a gestational age of 20 weeks or more. In states reporting fetal deaths at less than 20 weeks, we assigned to those deaths with an unknown gestational age a gestational age of 20 weeks or more if the weight was at least 350 g. For fetal deaths, NCHS determined the women's race in the same manner as for livebirths.
From 1981 to 1989, data on ectopic pregnancies were obtained by using NCHS's National Hospital Discharge Survey, a national probability sample of inpatient admissions to noninstitutional general and short-stay hospitals, whose methodology has been detailed previously (9) . A pregnancy was considered ectopic if the hospital discharge records showed International Classification of Diseases, Ninth Revision, Clinical Modification diagnosis code 633 (10) . By the early 1990s, physicians had begun to treat ectopic pregnancies on an outpatient basis, so the National Hospital Discharge Survey database no longer represented all cases. The number of reported ectopic pregnancies increased linearly from 1970 to 1989; therefore, we used linear regression to estimate the numbers of ectopic pregnancies for 1990 and 1991 by extrapolating the 1981-1989 data. Because of increasingly incomplete reporting of race in the National Hospital Discharge Survey from 1982 to 1989 (when discharges for which race was not reported constituted 8.9-11.5 percent of the total discharges) (11), we assigned to those ectopic pregnancy discharges with missing race a race value based on the racial distribution of ectopic pregnancy discharges for which race was known in 1982-1989 (race was imputed by NCHS in 1981; hence, no redistribution was necessary). We applied the 1987 racial distribution of ectopic pregnancies to the extrapolated estimates for 1990 and 1991, because outpatient management of ectopic pregnancies was not common then.
The number of legal induced abortions was obtained from the Abortion Surveillance System of CDC's Division of Reproductive Health, whose methodology has been described in detail previously (12) . A legal induced abortion was defined as a procedure 1) intended to terminate a suspected or known intrauterine pregnancy and to produce a nonviable fetus at any gestational age and 2) performed by a licensed physician or other person acting under the supervision of a licensed physician (13) . Among states reporting abortions, 30-35 states each year included data on both the age and race of the woman. We applied the known distributions of age and race for each of the 11 years to the total number of induced abortions for that year separately to derive the distributions for our study.
A spontaneous abortion was defined as the termination of a pregnancy at less than 20 completed weeks of gestation by 1) expulsion, complete or incomplete, of the products of conception from the uterus or 2) failure of the embryo to develop or 3) death of the fetus in utero (13) . Because the literature demonstrates that the rates of clinically recognized spontaneous abortions vary according to the age of the woman, we applied agespecific spontaneous abortion rates from the literature (14)-11 percent for women aged less than 30 years, 18 percent for women aged 30-34 years, and 28 percent for women aged 35 years or older-to the total number of reported pregnancies among women in each of these three age groups to estimate the number of spontaneous abortions. Before age 30 years, the proportion of recognized pregnancies that end in spontaneous abortion is relatively stable (15) . We did not include hydatiform moles as an outcome because it is a rare condition (7.5/10,000 pregnancies), and no reporting system currently reports an annual rate of these events (16) . We used the same rate of spontaneous abortions for White and non-White women, because to our knowledge no race-specific estimates of spontaneous abortion rates exist in the literature. In the early 1980s, race was reported as White or non-White for many of the pregnancy outcomes, so we used this classification.
Induced and spontaneous abortions can be viewed as competing risks, because both are most likely to occur at the same stage in the pregnancy, and the occurrence of one precludes the other. Several methods have been described for adjusting the frequency of spontaneous abortion to take into account pregnancies that are terminated voluntarily during the period of risk for spontaneous abortion (17) (18) (19) . However, because the agespecific spontaneous abortion rates that we used were computed from a cohort of women for whom the induced abortion rate was only about 1 percent (14), which is much lower than our rate of 22 percent for 1981-1991, such an adjustment would not affect the numbers of spontaneous abortions we reported in this study.
RESULTS
An estimated 67.5 million pregnancies occurred from 1981 to 1991 (table 1) . Over these 11 years, the number of livebirths increased 14 percent, from 3.6 million in 1981 to 4.1 million in 1991, and the number of ectopic pregnancies increased by almost 40 percent, from nearly 68,000 to more than 93,000. By contrast, the number of legal induced abortions remained relatively constant, around 1.3 million, and the number of fetal deaths fluctuated about 30,000. During the period, about two-thirds of all pregnancies resulted in livebirths and about one-fifth in legal induced abortions. Compared with the distribution of pregnancy outcomes among White women (table 2) , Black women and those of other races had a lower percentage of livebirths and a higher percentage of induced abortions (table 3) . The percentages of ectopic pregnancies and fetal deaths were similar for the two groups of women.
DISCUSSION
Our estimate of 6.6 million pregnancies in 1991 is comparable with a previously published estimate of 6.5 million (2), providing an important check on our methodology. Nonetheless, our study had several limitations. First, we used several data sources, each with a different methodology. Although vital records capture essentially all livebirths, it is acknowledged that reporting of even late fetal deaths underestimates the actual number of fetal deaths. The CDC's Abortion Surveillance System is known to slightly underestimate the number of induced abortions, although it is the only data source for this pregnancy outcome that includes information on race and age (12). Second, for both ectopic pregnancies and induced abortions, we used extrapolated data. For induced abortions, we extrapolated age and race for nonreporting states, which may not have been completely representative. For ectopic pregnancies in 1981-1989, we extrapolated race for those cases missing this variable. In addition, the total numbers of ectopic pregnancies for 1990 and 1991 were extrapolated; however, these estimates were very similar to those in a published report that estimated the number of ectopic pregnancies in 1992 to be 108,000 by using National Hospital Discharge Survey data and outpatient data from CDC's National Hospital Ambulatory Medical Care Survey (20) .
Third, to estimate the number of spontaneous abortions, we relied on the estimated numbers of other pregnancy outcomes. We used age-specific spontaneous abortion rates from a prospective study that enrolled mainly White, college-educated women, whose rates may differ from those of the general population of women (14) . However, as age is the strongest predictor of spontaneous abortion risk among the general population, we elected to use published age-specific data, as more detailed rates, for example, age-and racespecific rates, were not available.
Finally, the spontaneous abortion rates we used may be higher than those for the current period of study because of the lower rate of induced abortion prior to the 1970s. If so, our estimates of the number of spontaneous abortions and, in turn, the number of clinical pregnancies are high. In the absence of other literature reporting spontaneous abortion rates in a cohort with current rates of induced abortion, it is difficult to assess the magnitude of this difference.
Despite these limitations, this estimate of the numbers of clinically recognized pregnancies by outcome and race can be useful in providing denominators for estimating rates of pregnancy outcomes and pregnancy morbidity and mortality based on all pregnancies rather than on self-reported pregnancies or livebirths. Although we limited our study to clinically recognized pregnancies, which underestimated the actual number of pregnancy losses (21) , identification of very early, preclinical (i.e., before the expected date of the next menstrual period) pregnancy loss is generally limited to research studies. In addition, knowledge of the causes of such early losses and our ability to prevent them currently are very limited.
We hope that this report will encourage researchers and planners to consider using the number of pregnancies when examining reproductive issues. However, changes in health care practice will require the public health community to develop new surveillance methods to estimate the number of clinical pregnancies as well as the numbers of different outcomes. The advent of induced abortions using medical methods is leading to changes in the abortion surveillance methods used to capture these procedures. New methods will also be required for surveillance of ectopic pregnancies. Although we extrapolated the numbers of ectopic pregnancies for 1990-1991 from previous years' data, the dramatic increase in outpatient treatment of ectopic pregnancy during the 1990s and methodological issues concerning how outpatient data are collected now make it extremely difficult to estimate the numbers of ectopic pregnancies that occurred after 1991. As a public health community, we need to think carefully about which data we need and how we can obtain them in this time of changing health care practice and surveillance.
